Chapter 2

PHYSICAL ENVIRONMENT
2.1 Meteorology

There is no site-specific data on temperatures for the project area. The mean air temperature of
the lower coastal plain in the project areais 79 F (26 C) [Nunny et a, 2001]. Temperatures
range from 73 F (23 C) in cooler monthsto 82 F (28 C) in the warmer months (Nunny et
al, 2001).

There is no site-specific rainfall data. The project area falls within the Stann Creek District and
generally the average rainfall is 3000 mm/yr in the mountains and 2,000 mm/yr on the lower
coastal plain (King et a 1989 and Waker 1973). False Caye lies closest to the South Stann
Creek River outfall where annual rainfall ranges 1,500 (12,500 mm/yr. This is consistent with
the rainfall distribution in Fig. 2.1 which shows the project area falling between the isopleths
2,032 mm/yr. and 2,540 mm/yr. with the site falling closer to the 2,032 mm/yr isopleth.

The 20 year National Meteorological Service mean monthly precipitation data shows the
months of June to October as having the highest rainfall (300 (1400 mm). There isin fact two
(2) rainfall peaks. One in June/July and the other in September/October. The latter tends to be
the larger peak.

The driest months occurs between February and May with rainfall averages of less than 150
mm. (King et al 1989).

2.2 Oceanography
2.2.1Tides

The tides in Belize are semi-diurnal. The tidal amplitude in Belize, including the proposed
project site, is of the order of 0.5 M. These tides are modified however during the cold fronts
when the variation between high and low tide increases to about 0.8 M.

Another phenomenon affecting tidal amplitude in Belize and by extension the project area is
the [EquinoxClor [SunlITides in September/October and February/March i n any given year
[Pers. comm., G. Myvett]. During these times the higrationClof the Sun to and from the
southern hemisphere has an additive effect on the tides, which are otherwise primarily
dominated by the gravitationa pull of the moon [Pers. comm., G. Myvett]. During these times
both the high tides and low tides are higher than [mormal [[Pers. comm., G. Myvett]. These
variations may be on the order of 8 inchesto 1 ft. The highest sun tides are experienced during
the full moon and new Moon phases of the lunar cycle in which the high tide is referred to as
'Higher High Water Spring Tide<c or HHWS. During these times the low tide is referred to as
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Fig. 2.1: Rainfall distribution for Belize including the Project Site
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Fig. 2.2: Storm Surge Map of Belize including the Project Site
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'Higher Low Water Spring Tide< or HLWS. During the lower tidal cycle, which occurs
during the 1% Quarter and 3 or Last Quarter phase of the lunar cycle, the high tides are
referred to as 'Higher High Water Neap Tide< or HHWN: The low tides are referred 'Higher
Low Water Neap Tidec of HLWN.

The sun tides can have a severe inundating or [{floodingCland erosional effect on low lying
areas such as the proposed project site. During the times of the Sun Tides and in markedly
rough sea states, much of the project site becomes inundated and waterlogged. The only areas
that are not inundated are the outer beach ridges circumscribing the windward eastern one-half
of the island and the northwestern shores.

2.2.2 Currents

The currents influencing the depositional and erosional processes of the proposed project site
are derived from both wind-driven and tidal sources. The wind driven currents are greater in
magnitude and are in general more influential in affecting the dynamics of the cayes and the
ecosystems of the surrounding waters. Wind driven currents in the area have been recorded by
the Tunich-Nah Field Survey Team in February and March 2007 at 1.5 - 2.3 knots at the
immediate sub-surface and 0.4 - 0.7 knots at a depth of 3 meters [See Table 2.6 for
methodology employed].

The net littoral drift or current direction isin a south-easterly direction.
2.2.3 Water Temperature

Pusey has recorded water temperature near the Barrier Reef of 29° C in July and August of
1961. Nunny et al (2001) cited sea surface temperatures in the south as ranging from 25 Cin
the cooler months, to 31 C in the warmer months. The temperature recorded in situ at the
project site by the Tunich-Nah Consultancy Team between February and April 2007 ranged
from 25.3 Ct026.4 C[See Table 2.6 for methodology employed].

It should be noted that there were no temperature differences in regards to measurements taken

at the surface versus those taken on the seafloor, up to a depth of 20 ft. Thisis an indicator of
the complete mixing of surface waters with that in the lower portions of the water column.
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Fig. 2.3: Hydrographic profile of project area
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Fig. 2.4: Topography of Caye and Hydrography of surrounding seas of project site
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Fig. 2.5: Sample locations and Water Quality Test Results
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1835000

Sample E N
sample! 357385 1835702
sample2 356036 1835400
sampled 356885 1835747
sampled 357404 1B36017
sample5 356381 1836375
sampie€ 355836 1836586
sample7 357224 1835774
Inorganic Chemistry Water Sample Analysis Date: § February, 2007
Physical Unit Method Results
1 2 3 4 5 g
Conductivity us/icm |CONDUCTIVITY (probe) 51,200 52,000 51,900 52,200 52,200 51,600
pH unit|pH/ISE meter (probe) 784 8.07 8.05 7.85 8.13 8.12
Salinity ppt |Mercuric Nitrale litration 342 35.1 34.8 34.9 34.3 34.8
Tolal S ded Solids (TSS) | ppm |Colorimeter 21 19 22 20 21 17
Tolal Dissolved Salids (TDS) | ppm |CONDUCTIVITY (probe) 25,600 26,000 25,900 26,100 26,100 25,800
Dissolved oxygen (DO) Ppm  |Probe - - - - - -
[Phosphate (POx) ppm_|PhosVer/Orthophosphats/ UV Vis Speciro 0.02 ND 0.04 0.05 0.08 0.04
Inorganic Compounds
Total Hardness (as CaCos) ppm | Tritation / UV VIS Spectro 5810 6,120 6,200 6,100 5,890 6,010
Total Nitrate (NOs) ppm | Cadmium Reduction / UV VIS Spectro 06 06 06 05 0.6 06
Sulphate (SO%) ppm | Sulfa Ver 4/ UV Vis spectro 3,290 2,660 2,730 2,760 3,100 3,590
Microbiological Analysis
Tolal Coliform count |m-ENDO Broth (MF) 7 . = E = :
Escheria Coli (E.col) count |m-ENDO Broth (MF) 0/100ml| OA00mI | 0/100mi| 0/100ml | O/100ml | 0/100mi
Fecal Coliform count |m- FC/ROSILIC Broth (MF) 0100 mi| OM00 mi 0/100 mi| 0/100 ml 07100 mi 0/100 mi
Inorganic Chemistry Water Sample Analysis Date: 20 April, 2007
Physical Unit Method Results
1 B 3 4 5 8 7
Conductivity us/cm |CONDUCTIVITY (probe) 54,200 54,300 54,100 53,900 54,000 53,600 55,200
pH unit |pH/ISE meter (probe) B.AT 7.96 831 841 8.15 84 7.38
[Salinity ppl_|Mercuric Nitrate titration 36.1 36 36 36 36.1 36 371
Tolal Suspended Solids (TSS) | ppm |Colorimeter 39,360 41,800 39,620 39,720 39,900 40,140 40,820
Total Dissolved Solids (TDS) | ppm |CONDUCTIVITY (probe) 27,100 27,200 27,000 27,000 27,000 26,800 27,600
Dissolved oxygen (DO) ppm_|Probe - - E E - . -
[Phosphate (POx) ppm_|PhosVer/Orthophosphata/ UV Vis Spectro 0.02 0.08 0.05 0.01 0.08 0.1 0.06
Inorganic Compounds
Total Hardness (as CaCos) ppm | Tritation / UV VIS Spectro 6,345 6,415 6,380 6,230 6,280 6,370 6.750
Total Nitrate (NOs) ppm |Cadmium Reduction / UV VIS Spectro 3 3 2 3 3 3 4
Sulphate (SOx) ppm | Sulfa Ver 4/ UV Vis spectro 2,910 3,060 3215 3,000 2,995 3,065 3,005
Organic Chemisiry
Oxygen Demand Biochemical | count |BODTRAK /5days Digestion [T 48 82 0.2 14.4 16.8 152 218
Microbiological Analysis J >
Total Coliform count [m-ENDO Broth (MF) = = = S = = =
Escheria Coll (E.coll) count |m-ENDO Broth (MF) 0A00mi| O/A00mI | 0/100mi| 0/400ml | O/400ml | 0/400m =
Fecal Coliform count |m- FC/ROSILIC Broth (MF) 0/100ml| OM0DmMI | 0/100mi| 0/100ml | O/00m | 0/100 mi
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Fig. 2.6: Vegetation Map of Project Site
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False Caye Vegetation

Description Acres %
Mixed Mangrove & Littoral Forest 11.6 19.3
Mixed Mangrove 134 223
Red Mangrove 13.8 23.0
Storm Regrowth Mangrove 13.8 23.0
Lagoon 54 9.0
Open Areas 21 3.4
Total 60.1 100
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Vegetation Map (2006)
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Fig. 2.7: Eulittoral/Sub-tidal Habitat Map
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